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^ A]:A,e^o] AlJifi]. ^]o] ^Ag ^ wj-i^ o] 711^1^4. ^ ^ 

i4€- % ^^3. Al^^^o^ ;^]o] ^SL ^^m, 7fl2l ^ 

^ ^ ^1^ ^:^» ^^^5^>^ ^^1<^1 ^^^i, t11<^lBl- t^^^ll: ^B], A-i^ Ai 

^^S^, ^^]^ 'S.ollH CilolB^- ^A^^ ^ 5ll3t|^^ H151711- C^lolB^- 

^E^^ z^-z^-o^ c]xl^ ^Bl^^l-o^ 5}-^ ^^^>:a, 5)-^ ^s.^^ #^ 

^^^}<=^ TflcH^ o^*}. ^lo^ Aijis.^ r]^]^ ^\<^lS c-flolB)- ^ 

^j-o^ c^xl^ RF tflolHl-^ ^^^^ RF cflolBf^ efl'i^ tilJU^Vjl, :^s^d\] 

£ 2 
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^ v]^i3. A]>,^o^ xijiaf :^]<:>] ^ ^J-^g {Apparatus and method 

for generating RF signal and control signal in optical disc system} 

£ 2^ ^ ^^51 ^AHloll Xt\-^ % V]d^3. Al^Si). ;sflol A]^ ^^^^ 

IE 3(a) ^ £ 3(b)^ ^ ^'ysl ^ iiV«j:oi] icj-s. ^i^^> 

S. 4^ S. 2<^] ^^15] t:1;=!^ll: ^^^}7] ^^:£o1rf. 

£. 5^ £ 2oll ^^jo^ A^ja. ^S. ^^^>7l SlSS-Olcf. 

H 6^ £ 2<^1 £A]^ ^3-^131 ;^lol ^^^^-f-l- ^^^1-7] 2)S£olcf. 

i 9^ £ 2ofl £Al^ ^^jo^ efl3J]ei>^ wlJil7l» ^^*>7l ^t!: sl^Hojcf. 
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JlS^- ;fllcH Aljg: i^X^ ^ tij-i^oi] ^o-|cf. 

(magnetic) ^^-^j^ ^«^^(optical) ^(J-^-^S. ^^sl<>| l-^^lJl 9X^. =L^^, nfl 
^ o]^^^ ^^oi]Al D>zLi.il^ ul^a. ir]-^ ^«}- x-l^J- A]^^ 

^] ^4. Al^Efl^ ^^^m ^J-'^'Hl Xl^^i, C^r^lH. 

(Compact Disc:<^l*>, CDe^- ^1^1^ ^7]^ c]ia.(Digital Versatile Disc:o1*>, 
DVDHl- ^) -^o] ^1^^ o.^ ^^ilJl 9X^. % ^^B.mr cfl^l^ 

(A.B.CDef S7l) xfl;^l 67fl(A,B,C,D.E,Fe1- K7])^ i£ i::fo]^c7|. Af-g-^cf. 

JE 1^ #2fl^ ^ ^fl^^ a]^ ^ ;^lo^ AlJ: ^^1^ ^^^M 

RF A^°j (SUMMING) & ;^>-S^ S^7l(100), RF ^5|-7l(110), ^o]^ 
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^sl-olA-^(120), ^7] (Phase Locked Loop:'^!^]-, PLL^le}- ^)(130), Ssfl^J o^l 

si ^#^(140), ^^^^ ^#-^(150), ^H^^BliAideO). oy^S-H/x:]:^]^ €^7] 

(170) ^ >H:e.(servo) ^el^(190)S- ^^^€4. 

^, S. H £.^1^ 4 AO, BO, CO, DO^ 47fl^ cfo]^jE.#oil a-] ^^S\^ ^ 

37l# €^tb M-El-HHcf. RF A-l^.^ & o]^ S^7l(100)^ 

7] 47flS^ ^^J- ^SS(AO,BO,CO,DO)^ ^z]- -^-l^o^^l-^, <=>]^ ^^■^<^ o\^s.ii^ RF^J: 
1- ^^^^tb^l-. o] nfl, o>^^zL^ RF^J:^ RF^^7l (110)5^- ^e^-o] a-^ (120)« 

s>Q^ <>| A] DflEe] (asymmetry) ^ 7]$ ^^^5^ wljaoH o:|^ i qo;) ^ 

^51- ^^^^S.^ c-flolE]. ^^o] oj^ol^iq.. cl]a:| ^#«-(150)S]- 

MBfl^g o|l5l ^#^(140)^ ^ 47fl^ ^'^-(AO+CO) ^ (BO+DO)^ ^> ^ ^Vfl- 
z^-z]- jLTl^ oije-KFE)^ Jg-efl^J <^lsl(TE)» ^ttcf. 

w]-^ f^efl^l^ RF^^s]- ^t^^ ollei(FE) ^ Ssfl^J <^lei 

(TE)« ^*>7l ^n, <^>^S.li sis.. <:^11- #o1, RF^i^J & ;^>^ o]^ 

71(100), M2fl^J <^1&| ^#^(140) ^ 5L?1i <H1&| ^#^(150)sq- sIS-l-o] A>-g-^ 

4. ^. o>^^:z ^^^^ A>-g-^o.^ ol^l], :^6\ Hj-^o] ^ o;iT:f. SE 

tb. RF^^7l- o>^S.ZL ^3:ol7l t^l^oi], Ai:£ jB.;^^ RF :g.^7l(110)^ tflolEl- ^ 
e^-olA^(120)£ ol-^S-ZL ^s.^ ^^^4. olslt!: o>^s.ii >^>-§-«^>fe ^-f<^l. 

o>^S.ZL iii^Vl-^ ^tb t-llo]El- 4^ A] SLf^\7\ ^^1% ^ ^^x\, 4el-A-l, 
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* ^ SZ^ ^ T^^S Al>h^^<HlA-1^ a]:^ ^ ;^lo1 AlJ: ^AjJ 

^^^ofl -g-^^H ^11^3 ^ ^1^ ^^1- ^^^S^>^ ^J-^1<=H1 ^<H^i, "a 

^ cflolHl- ^Sl^. Clxll!: ^B). A-lJB. tq;^]^ -^^.oflS cflolE]- ^ 

Bll2]^:ii WliSyll- ^Wltl-Cf. <^^^ ^O]^ ^^^^ ^^m^S. ^S. ^ 

^^11- ^Sl-^ ^^t!-i=|-. ^^1^ 4z^-o] x:^^]^ -iOs*^ ^Ei^^H ^ 

# 'S^^^i^f. c^;^!!- c-HolEl- ^^5^^ cl;^ll- Ai^=.o^ ^lo^ A]:^^ 
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wliiI7l^ dt^^ ^^^] -S-^^V*^ i^^l^ RF cil<5lB^-el z];^]^ RF c-ll 

^4 ^i<^ 4^ 7i)^ 371* ^<a-o. 

Si^^i, (a)~(d)^;^l» ^tiltlrcf. (a)^^l^ ^^H^.^ ^7>sl^ >«d^ ^ ^ 

7l» o}^s_zL/r^:^]^ Ai^ol] -§-^*M, ^^J-*^ Al^^ ^^#%srH 1=1 

^1^ ^J:** >^5^Jtbi=f. (b)^^l^ ^z^-o^ t^l^l* ^J:** ^E^^^M ^i-^ 
^^Ir* (c)^7ilfe cl^ll: Ai^s.o^ ^jcg Al^V^ i^J^l-Jl, 

^^1-611 -i-^^H «Hle-l5q- EEfl^j ofle]*- s^*]-^ ;5)1<H (d)^ 

<20> o]^-|.6]lA-^, ^ ^l^ofl tc).^ % Cl>l3 Al>h^tHl>H^ ^^'^S 1^ ^S. 

^ «cJ-^<^l ^^><^ s^-i- ^s^H i=l-*4 

^^*>7l ^tb 7fl2^^ol ^g^^ol4. S. 21- ^2:*>^, 7l]^5 A]^ ^ ;^]ol 

^^1^ ^El*^i>H(200), oy'^S.ZLM^]^ ^^7] (Analog/Digital 
Converter :ol*>, ADCe)- ^)(210), ^^]'^ ^m220) , -tlJl ^^5-^(230), ^^M. 

^(240), PLL ^ Bfolnj ^AJ5:^(250), ^^]^ RF 01^1^ ^^3^(260), ellslei^ ti]ji77l 
(270) ^ EFM & <^lsl ^^(ECC) ^3.t^i2S0)9 
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<22> £ 2^ AO, BO. CO, DO^ o.^ £a1s]^1^ ^^-9.^- 47fl^ ^, 

67)1, afe ZI o]>^ol ^ ^£ o;ii:f. 

<23> ^Hll-^U-^(200)^ ^7] ^<a-l-(AO, BO, CO, DO)*, PLL & ^o]u^ (250)<Hl 

^S^^S]^ ^^ ^J:(SEL)<^1 -§-^3^H ^^V^-^S. (SEL)^ ^S^^ 

^] ^n^^^ o]^^] S. 8* ^2i^}<^ ^M]^] ^<^14. 

<24> ADC(210)^ ^Ell-^Ui(200)» -f-^V^^ ^^V^^S. S^^s)^ o].^^ZL^ ^<y-^ 
(AO~DO)*, ADC#^ ^:£(ADC_CLK)<^1 -§-^*l-<^ ^l^l" ^^l-^^j-ZL, ^sfl- 
^1^ ^^5. ^^*><^ 1=1^11: ^:£#(A1,B1,C1,D1)SA-1 #^*!-t:1-. 7] <:>I1 a-^ , igB) 

#^Ai(200)5q- ADC(210)^ t-fl<^lH} ^]^^S. ^^S\o] x^^^ ^ ojq.. 

<25> c]^]^ ^£i(220)^ ADC(210)* ^*><^ ^^]^ ^:^#(A1-D1)* 

:gBl^*l-o^ 5^^^^*>J1, 4'^ ^^1- ^I2t:l;^1# ^Sl-(A2. B2,C2,D2)SAi # 

<26> A]^ ^A^«.(230)^ ^^1^ ^B^(220)<^lAi ^S.^ (A2,B2,C2,D2)* 

<^^^^}c^ ^l^i A]^^ ^^^Vjl, -^dsM ^^s^H -^i-e. /Hl<>1» ^t!: 

1-(FE, TE)# ^5^^^^. ^^1^-2.5., z^- ^^#:?>^ ^>sq- ^-g- ^Hl 

^ <:>ileKFE)5i|- MBfl^J oi]e^(TE)7> ^«f|^4. ^^fl^J <Hlsl(TE)5+ S.^^ *Hle1(FE) 

^ ^i-S. ^^e):f-(240)S. 917}S\0] 2^2^ E£fl?J A-li(D]£Al)5>]. iT^^ A-1^(Dl£Al)l- ^^l 
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<27> d^i^ RF c-HojEf ^^3-^(260)^ 1=^^11- ^E^(220)o)l^i :q2^^M 

(DRF_DATA)# ^, %o] x:]^3.S^ ^E.<^ £^^>^ ^l^^^l 

4=7] nfl^ofl, ^;^>§ A,B,C ^ D-l" f'^Hl-^i D^l ^l^H '"^l^^l 

uBl-scf. nl-sl-^i. ^S. ^^3^(230)5^ 1^^]^ RF ^^5^(260)^ ^]^]^ 

>il<^ ^si-(te,fe)4 rf tiloiB)- aIoi] ^a^^ ^ 

<28> FLL & Bl-o]nj ^^5«-(250)o11 SZ^^i PLL^ ^^]^ RFdl^lBl- ^>S-¥-(260)S.^Bi # 
^51^ v]^]^ RFc11^lB}(DRF_DATA)ofl -g-^^>ci^ ^fl^ ^afl , <:^1# ^o] ^ 

4H1) ADC #^ ^:£(ADC_CLK)* ^|>^^t!ri=f. ^l-olxg ^>^3:^(250)^ 

ADC#^ ^^(ADC_CLK)<H1 ^^s^H ^^(DEM_CLK)i4 ^e1#^U-1 (200)^ 

^^(SEL)l- ^5^^*1:4. PLL & Bfoli^j ^^^^ w-(250)<Hl tll^fl^^^ £. 8^ %^^}^ 

<29> eflaj^^ «l5l7l(270)fe PLL & B)-olinj ^>^JJ-^(250)ollAi #^^1^ 

(DEM_CLK)<^1 -i-^^H cl^l^ RF c-]1o1e).(drfJDATA)» Sj^^V^, -^"71 ^n\]o]^ 
(DRF_DATA)1- 7]$ ^^^^ ^]IIL^}<^ NRZ( non-return to zero)^^:* '^J^Jtti^f. 



EFM ^ c]^i:-l(280)fe ^7] #^ ^^(DEftLCLK)<>ll -§-^^H , efl^l 

^]M7]i27Q)<^]^^ ^3 ^^5)^ NRZ^^# EFM^2:*1-^. EFM ^2i^ <^le^ ^^^^ 

:£ 3(a) S. 3(b)^ £ 2<H1 S^]^ ^^HjA-^ ^ fl-^i)- iS-«j:6fl 
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t\.o]^^g^ ^t^^>7l ^tb i 3(a)^ £ 3(b)«- ^ 

S. 30^ 4711^ c1-oliL:B(A,B,C,D)<HlAi ^^s]^ ^e]]1- q-E^-xflji, 32a~32efe 

v]^3.S] jqei- q-Ej-^flcf. atb, 13^ ^^(1.6um)^ M-Bj-iflji, p_L^ 3i)M^ ^o] 
♦ M-Bl-vflJl, S_L^ SLS. cl-ol^c(A,D)^ ^^^^ 71 ell- M-Bj-i^cf. T_R^ :?> 

^ Bfl. CDS] :^-9-<^l^ 0.8677um«^1 ^l^, DW^ ^-^--^l^ 0.4um7> ^rf. atb. :?> 
^(T_R)^ CD^ ^-fofl l.eumolJl, DVD^ ^-f<^l 0.74um7> 
<32> ^. £ 3(a)5f 3(b)°fl^i ^ ^'y^ JL311- % o]^ X\6\] 

IT+aS q-Ef^ ^ ^cf. c«^7lollA^, ADC(210)<^Mi Aloj] u|-b|-u|-^ AO^q- DO^ 

^1^>^>1- M-E^-^'^, <^1* 3T/47V € ^ ^<^1, ^ ^"^ 

^1-^* °fl A^ Bofl^i ^^-1 ^^o] ol^o:|^lj7, D<^l^i ^^^^ ^1^^># 7}^]JL ^ 

^o] o]^o]^v]., v]^3. S^<^l>^i «]:A>£|^ «a:o] ^^^^ ±7}-^^ ^ 

^ *B^^7ll ^4. ^7l ADC(210)<^l^i i^^l^ cllo]El-^o. 2]-z)- ^]:^^} 

a^s^f^, Al(n), Bl(n), Cl(n), Dl(n), Al(n+1), Bl(n+1), Cl(n+1), 
Dl(n+1), ... S. q-El-'i ^ ojcf. rt]-2l-A-l, ADC(210)«^1 cfl b)-!-^ 47flS^ 

<33> H 4^ £ a-Hl ^^l^l t^^l^ ^Bl(220)l- ^^^^7] ^^iltb ^^S.o] 

c^-. £ 21- ^2:3r>^. c^xll: ^E](220)^ 471151 -^tb 'a^iii -§-^(Finite Impulse 
Response; ol^V, FIRolel- ^) ^E^-i-(40 , 42,44,46)S 

<34> zl- FIR^Ei*(40~46)^ ;(llicl;=;l^ ^S#(A1~D1)* ^^l^^AS.'^l "c]^]^ c-fl 
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^iil^>7ll 4^ ^^^>^, ^ ^121^^11: ^^1-(A2-D2)S-A-1 

<35> 5^ £ 2<^1 ^^l^^ ^^3^(230)* ^'^*>7l slSS-Olcf. 

£ 5» ^S^f^, ^SL ^^-^3-^(230)^ ^11, ^12^1 '^^(510 , 520), 7]-^7]-i-(530. 

540), 71(550) ^ ^^7l(560)S. ^>^j^t:l-. 

<36> ^li^l«?!^(5i0)^ ci^l^ ^:£(A2)1- <a^*H ^1^, w>^^*>7fl^ 

^7l(lT) ^J:^ ^]9^X\f]JL, y(\<^^ ^S.(A2Dm #^t!rcf. <^7loilAl, ^fl 
^ HIM ^J:^ CD^l ^-f<^l 4.3218MHzSl DVD^ ^-f<Hl 26.16MHz^ 

^4^» ^^4. ^I2;^loa^(520)^ cl;^l% ^:£(B2)1- «?]^*H ^1^ 

(1T)^# ^]9^^]f]Jl, ^]'^^ ^S.(B2Dm 71-^71(530)^ >^1^^ tq^l^ a]^ 

(A2D)5!l- ^Bl^^ x:l>^ll- Ai^(C2)* cl^rl-ji, cisfl^ ^Jij-l- #^tbi=l-. 7>^7l(540)^ 
^l-a^ i=l^m ^S(B2D)fil- €Bl^^ cl^l^ ^:£(D2)1- cl^VJl. cl^^ ^32l-» 

<37> 71(550)^ 7>^7l-i-(530,540)5l ^IJiO) ^%t}jL, 

^sfs-^i EEfl^J A-l:e.(pliAl)l- ;HH*l-7l ^tb M2fl^oi <^lsl(TE)l- ^3>^^t!:i=l-. ^^>7] 
(560)^ 7l-'iV7l (530)51 ^^o_^^B\ 7>>jO:7l (540)^1 Aili(ol£ 
aD* ^H*>7l ^t!" <^lel(FE)* >^3^^tl-i=l-. 

<38> ^, €^1^^ cl^l^ ^^^(A2,B2,C2,D2)^ 47fl ^^#p>c1- <?i^A^^ ^7l ^^c]] , 

^S. ^^3^(230)^ 4711 ^^r,}t\. 17W^^ ^, A2(n), A2(n+1) 

B2(n), B2(n+1), C2(n), C2(n+1), ...D2(n). D2(n+1), ^<>] MHfl^J <Hl 
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sl(TE)^ 3L^^ ^le-KFE)» '^^loijA^, n+1^ t-fl^lB^-* 

M-^iflc^, H 5^ A2D ^ B2D5q- ^<U^ 

<39> S. 6^ 3E. 2<H1 c^^m RFt-H^lEf ^>^|-?-(260)* ^^«>7l 

^11, ^]2^]'^^(62, 64) ^ 7>^7l(66)S. ^^j^cf. 

<40> s. 6^ 9^^(62)^ ;^12^1 S^^(64)^ ^^^^ ^^]^ ^^«-(A2,B2)* 

^^^H IT^ ^l^^l^lJl. :^]<^^ ^S.^^ 7R>7l(66)^ ^H, 

^12^1'=£^(62, 6A)<^]^^ ^1^ ^M(A2D, B2D)4 

(C2,D2)^ 7}^^}JL, 7}^^ ^7] cl^ll- RFcilolE^-(DRFJ)ATA)SAi %^^x:^. 

<4i> t£ 6<^l^ife IT^^ ^1^^ A2(A2D)fif B2(B2D)» C2. D2<^1 c-I^^S^H 

i^^l^ RFc-floMCDRFJDATA)* ^ $14. 

<42> 7^ ^ ^^<H1>H ^S^^Sj^ RFc-fl<^lB|-Si)- f^sflsl ^S^^S)^ RF c-fl^^lBl-l- 

tili51^1-7l ^tt -^Jl 72^ £ 1^ #Efl^ ^^1<^1>| ^5^^^^ Rpcl] 

olEl-1- M-^iflZL, ^2: 74^ ^ ^^^^ ^^^Hl^i ^3^^^^ RFcflolEl-* M-BfhS^-. 

<43> £ 7^ ^2:^^, #2flSl RFc11o1eK72)^ A(n)+B(n)+C(n)+D(n)<Hl ^«fl^l^ ^ 

4* ^ RFcflolBl-^ A2(n+1)+B2(n+1) +C2(n)+D2(n)«^l 

(74)2^ ^<a- ellig^ ^eflSl RF t^oM(72)^] 3.E.S., ^s. tfl ^^(S/N)Hl7l- ^o> 

<44> H 8^ S. 2^11 ^^1^ PLL^ B^o]vQ ^^5^(250)1- ^^*>7l ^tb 

^s^£.o]4. £ 8* ^S*}^, PLL ^ E^-ol^j ^^5-^(250)^ ^1-S:B1(82), PLL(84) ^ ^ 
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^71 (84)^ ^^^^cf. 

<45> PLL(84)^ RFcllolEl-(DRF_DATA)# ^^7] DRFJDATA<^1 -^7ls)^ 

alM ^M^}^, ^^ Bfl^, 0^1* 4yflo:) ^3^.^ 

♦ ADCm^ ^S(ADC_CLK)1- ^7] ADC#e^ ^^(ADC.CLK)^ ADC(210)S- 

<46> ^].^E-1(82)^ PLL(84)oll^i ADCl-§^ -il^CADC.CLK)!- f}^^^-Jl, ^7] 9} 

^E1#^U^(200)^ ^^(SED^A-I ol7>t!:i^. <^7l<:»flA-l, n^E^(82) 

^ S.1-S. N(ofll- ^l^}^ S-l-^ N^^E^^ ^. ^cf. o] t«fl, 

^>^Bi(82)2l 0,l,2.3c^1 «]:^^ o.^ M-E^-q-Tfl ^cf. ^^71(84)^ PLL(84) 

oil A] ADC#^ ^Jl(ADC_CLK)* #S ^^^JL, ^i^^ ^3- 

'tlJ:(DEM_CLK)S.^-1 EFM ^ <^lel ^^v^i280)S. ^7>t!:cf. oi7l<^l>H. ^^7] (84)^ 

PLL(84)ollA] ADC#^ ^J:(ADC_CLK)» 4^^s:>^ :5J<^1 ^}^^^}^. 

<47> £ 9^ £ 2o)l ^1-^1 efls^elrii a] in 7l (270)1- ^'^*>7l ^tb 

£ 9* ^2:*>^. til 5171 (270)^ A5A^a.(92), «1 5171 (94) ^ cIlolBl- ;t 

^ -^(DECISION) (96)S ^^^^€^1-. 

<48> ^5^^^(92)fe t^^^l^ RF t-1)olEl-(DRF_DATA)S S^^^fo^ ZL ^^il:* "t^^V^, 

^^SJ:^- 7l§ ^^-^^ 

<49> alii77l(94)^ ^^?;!: ^S^^^i92)c^]^^ ^^^Ife 7l§ ^-^-^l- i:l;^ll- RFcflolEl- 
(DRF_DATA)^ eflt^ tilJS§>ai, ulin^ ^jij-l. #^t!:Cl-. ^^.^ aliil7l(94)^ 7l§ 
cf i^;^l# RFcllolEl-(DRF_DATA)^ efl'iol 3.^ ^-o] ellt, ^ 'i-ol ^S.Mr ^^t}JL, 7] 
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1- ^^sl-Ji. ^5i)-<^1 -§-^*H NRZ^Ji* ^S^^^cf. <^7loflA-l, c-flojEf 

(96)^ tiliii7l(94)^lAi t}o] e^l^ s-f efl^a^ i^-fl ^1 H^-ofl o^^fl ^ 

«^lel^^^^ <^1s^ ^^^^ 7>^i:f. ^xfl^o.^, tiliil7l(94)^ ^^ ^ 

^ ^cf. <^le1^> ^^<^1, t-ll^lEf ^^^^(96)^ wli]77l(94)s] #^ ai^o^ ^7l# 

>H 7}^^t^. atb. ^7] cfloiBl- ^^^^(96)^ o]5]^ ofle^ 7]^^ =t=«S*V71 ^tfl 
wlE^w] tz^SCiCDj^ADl- ^ 9X^. ^34^0.^, t:];^!!: RFc-11o]Ef(DRF_DATA)^ 

^^<H1 ^Sfl ^Sfl^ 7l§ ^^sl- rq^ll- RFc-ll<^lEl-(DRFJ)ATA)* ^3)- cllolB|-# 

^tb ^^7> ^f^2^<?l NRZ ^^7> ^4. 
<51> ^ ^ ^i^oll ^^^3. A]^ ^ p^lol Al^ «J-^-ir 

'i^*>7l ^tb €S.-f^>MolcV. £. 1 ^ S. 10^ %2l^}<^ % ^^3. Al^i^o] Al 

^ «c}-^°)l ^^H ^^^€4. 

<52> Bi;^!^ cfol^^(A,B,C,D)<Hl^i H 

^J:(AO. BO, CO, D0)S.A1 #^^cf(;^l900^;^]). <:>1 «1] . AO, BO, CO, DO^ 
5.2^ ^Ell-a}A^ (200)5!]- ADC(210)oll>H ^J:(SEL)<H1 -§-^*H 



<50> 



cflolE]- ^^-^(96)^ «liil7](94)S] #^ ^J17> di^ f?-^ ifl<Hl ^7|)^>^ ^^<?17> 
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-^1^^ ADCmn -tlsCADC.CLK)*^! -§-^^><^ ^^]^ ^S.ai. Bl. CI, D1)S. 

^1910^^1). <^7loilAl, v]^]^ ^^*(A1,B1,C1,D1)^ :£ 1^ ^^]^ ^B] 
(220)<^1>H €b1^£1<H ^e]^^ cl^ll: ^s:l-(A2,B2,C2,D2)ol ^^S^^^gi^f (:^1920^;^1 ) . 
<^7loilAi, ^tE-l^^ ^S-^oi] S.^±L ofl&|(FE)5q- Ssfl^J <Hle.KTE)l- 
^1940^;^1) ^ i^^ll: RFtllc'lEf(DRF_DATA)^ NRZ^Jl^ ^s>^ (^1930^;^1 )o] 
^t^. S. 10^^^ M]930^A]^ ^1940^;^!^ <^l^<^^cf. 
<53> >fl930^;^l<^l tfl^l-o,^ ^^la^ ^^sV^ cf^sj- ^rq-. t=]^]^ ^S.a2. B2)^ 
iq^l^ RFcflolE)- ^^Ji^(260)oll^i IT ;^l<a5l<H A2D, B2DS.-H ^J^^S] JL(;^l932^;^l) , 
A2D, B2D^ C2, 025^1- c-^^fl^^i (A2D+B2D+C2+D2) ^^]^ RFc-]1o1b1-(DRF_DATA)7]- ^J^^^i^C 
^1934^;^1). ^l934^;^HMi ^S^^^ i::]^!^ RFtilolEf(DRF_DATA)^ ellslfi^; wliil7l(270) 
S- o^sl-^i. ellsl^^ HlJ17l(270)^ t^l^m RFt^lolE^-(DRFJ)ATA)^ ^^^(7) 

§ DRF_DATA» wli2^>o=^ NRZ ^^Wr ^S^^ t!:T=f( ^1936^7^1 ) . NRZ^^^ 

EFM & ECCi=1si:-1(280)S- 'a^sjji. <^7lo1lAl EFM^S ^ <^lel ^^^^ ^"i]^]^ ^^o] 

<54> ^]920^n'^]^ ^S^^^ ^:^lr(A2,B2)^ ^i^i X]^. ^^^-f- (230)«>ll^i 

• IT ^l^^slul, ^l^^a A2D, B2DSA-1 ^^^'^^ t!-i=1-(^l942^;^l) . ^S. ^^S^(230) 

^ A2D+C25q- B2D+D2S1 ;^>1- ^*>o^ <^1s1(FE)» A2D+C25q- B2D+D2^ ^ 

^ ^>1- ^^*l-<>i Ssfl^a oileKTE)* ^S^^^^imu^^]) . ^1944^7)1 jnj^ 
iii <^lei(FE)i!l- JEEfl^J <^lsKTE)^ ^i:^ ^^5^^(240)^ ^7>S|o:| 2^^^ S.^^ 

<55> ol^oflA^sq- :Qo]^ ^ ^^^]^'\^ ^^^S ^S.^ Al^*^ 
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n^^m ^ ^1^ ^S. ^1 <^l£i* ^:±:2|-* ^ ^4. 

<56> ^ ^T^^ :£^ofl £Al^ «a ^^1<:^1» ^JIS -t^Sj^-^M- '^l^l^^ ^^1 1: 

^ 7]^ ^o>o^ :f->^o^ ols.^E) 4<a:t!: ^ S^tb 

^^Hin 7>^2r>x:f^ o]^^ ^<>li=f. tcj-el-H, ^ ^^tl- 

^ ^-f-^ ^^^^^^^^ 71^2] Apj-ofl o^sfl ;^jsfl^o> ^ ^olt:!-. 
[^^^^ Ml 

<57> ^ ^i^oj] it|-e^, ifsa) o>^S^ SlS-Ofl ^S^^^SX"^ ^11^5 

o] Al^s.^ rq^l^ «j-Alo^ o]^^}c^ ^S^^^^^^ Al^^^ ^ 91^^ 

M7> ^Cf. tq;^ll: ^1-A16|] AlJiS.^ ^S>^^*>7] r«fl^<Ml, <i>^S.ZI ^ 

^^>^ 91^ ^^>« ^^^^ ^ Sitq-^ 9X^. Zl-^S] Cl^l^ ^B^ofl 

slsfl ^;^H1 Jl^^ '^J* ^i^^^H z^-z^- sl-^ ^ ^Jl, A] 
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[^^^J- 11 

^1<^# ^7] >«^^^>^ ^ML 

^71 €El^^ x:]^]^ ^S.^^ ^l<?i A]:^^ :a^^>Jl. ^7] ^^i^ ^S.^^ 7}^ 
*H ^^1^ ^.<H1S(RF) ^5>§^>^ c]^]^ <t.<^lH ti]olE]- ^A^-^; ^ 

RF cH^^m^ ^]^^\3L, ^7] ^ij-o)] -§-^§>cx^ «a . •^r.^l (NRZ) ^J:* 

^^^1-^ Bflsjel^^ tiliil7l# ^a]^]-^ ^^1^^ t}^ ^11^5 ^1<H "^^S ^ 

2] 

5Z<H>H, ^7l w ;qo] ^^]^, 
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7l o>y-^:n./t:];^]^ Aijg:^ ^7] ^s; ^ 

31 

N^^* £1:^ N^V^B]^ ^^^Jl, ^7] o}^^ZL/x:]^]^ 

>S-7l o>^s.zi/T:q^ll: N ^^*>«^ >a-7l ^2: ^S>^^*> 

^ ^^711- ^wl^m ^^1^^ ^11 -^3 ;^lol Al^ ^^]. 

l^^^^J- 4] 

^^11 ^5 -a^iaf >llo1 ^31 "Q-^S ^^1. 
[^^IJ- 51 

m^M 9X<=>]^^, ^7] ^^7]^ ^7i o}^s.ii/r]^]^ ^^ 4^^^>^ 

*>fe Ai^<4 :^]o] ^^1. 

61 
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^€7l* ^ti]e>^ S-;5)O.S ^].^ AI^SJ). ;^lo1 Al^L . 
7] 

7flsl -B-t!: -S-'a-CFinite Impulse Response:FIR) ^B]!-^ if-s:>^ ^ 

^ ^^i-^S. *m ^11^3 ^Jl^ >I1<H ^^1. 
8] 

^I2^j-<^1 A]^ ^^S^^. 

^i, IT^ ^fl^ wlM ^7l) 'JV^ :^]<^^]f]3l, ^7] ^]<a^ #^sr]-^ m^]"^ 

^lo^Ai^lJi, ^7l A]^^ #^*>^ ^12;^!^^; 

^7] xio^^ ;^lit:l;^ll- ^J^sq-, ;Hl3t^^l^ 7>^V^>ji, >S-7l 7}^^ ^s^^ 

#^*>^ ^ll7l->a:7l; 

^]<^^ ^1121^^11: -tlJ^sq- ^I4tqx^m Ai^l- 7>'a:^>ji, ^7] 7}^^ ^41- 
#^*>^ m7}><^7]; 
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;«iii7]-'a:7isi ^^ ^:^s.^^ ^7] ^]27}^7]9\ ^^ ^i^^ ^^*>3i, ^7] 

S.n^ <Hl&|5.Ai #^*>^ ^^711- ^Wl*>^ 3:>^ ^fl-^l 

-tl^5!f ^^1. 

9] 

^7] m^^]^ ^SLt IT ^l^^l^lJi. ^7] ;=^1<?1€ #^^>^ ;^13^1^^; 

^7] m^A^ IT A'^^]7]jL, ^7] ^]<^^ ^^^^ ^i4^i<a^; 

Til 

^7l ;^13. ^]4^1'?!^«iAi ^Sl-^, ^7l m^^^]^ ^S. ^ >^7l >^14C1 

7l-<0:3rl-Jl, >a-7l 71-^^ >a-7] RF cfl o] E|-S.Ai #^*>^ :^]37} 

10] 

^7l ^21 -g-^^H ^7] i^^l^ RF ^o]^^ ''^^^}^, ^7] v]^]^ 

RF cfloiEfo^ 71^ ^^^s -i^^^V^ ^5-^^^; 

^7] 7]^ ^<a-3l)- >^7l i:!^]^ RF cflolEl-l- tiliiLi5>JL, ^>7l WlJH^ ^S^^ #^^> 

^ tiliil7l; ^ 

^7] ^]M7]s^ #^ >0:£7> fl-^ ifloll ^;^)1§>^ <d^^7>« :^^*>Jl, ^7] 
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5]-^ T^^S ^lo] ^^1. 

[^^■t 11] 

(b)-^7l zl-z^-o^ c];^!!: Ai^s.^ si-^ ^S^^^m ^^1; 

S.^^ <^lsl5q- Eeflsg i^^>^ ^7] Ai^s.^ ^S^^*>^ ^ 

(d)^7] ^Bi^^ ^l<a i^^fJi, ^7i ^5:€-<^l ^^*><^ 

12] 

^lii*J-'=^l S!X^^^, ^7] (a)^;^^, 

(ai)^>7l ^^0-*^ ^^^oil -§-^^H ^^>^-^^ #^^>^ ^^^1; ^ 

(a2)>a-7l ^^>2^o.^ ^IM-* ^1-71 o>i^^zi/r^;.l^ #5^ ai^o)] 
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13] 

^112«j-ofl 9X'=>]^^, ^7] (c) ^^1^, 

(cl)^7l ^^]^ ^^1- # ;^l<qi Al:?Vol c^-^ ^ ^121:1 -tl^* 1T(«^ 7)011 

^i. IT^ ^fl^ aim ^71)^^ ^ 

(c2) ^7] 7.]<^^ m^^]^ -il^Sif ^131=1^11- ^S.^ -^1-71 ^1^^ 

^7] ^111=1^11- ^s:9\- ^7] m^^]^ ^7l ^1^^^ >ll2cl;^l 

^ ^S^q- ^7l ;«ll4i:q^l^ AlJiS) ^V* ^^^Vi, ^7l ^Q-t^ ^J^oll -§-^^> 

^s. 

[^^^ 14] 

^im<Hl ^<H^i. ^71 (d)^^l^, 

(dl)^>7l ^B]^^ v]7]^ ^ ;^io^ A]^ol cf^ ^l2cl;^ll: Al^ 

(d2) ^7l ;^ll, ;Hl2cl^l^ ^M^^l- ^7] ^]3. m^^]^ 7}^^- 

(d3)^7l i:]^!^ RF cll<^lH}Sl ^^^^f ^7] c]^]^ RFcflolB}-!- wlJU^j-o^ 
^H]^>^ sf^ 7^^3 ^SLS^ ^s. 
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I^^^J- 15] 

^]U-^M 9X^^^, ^71 71] ^5 ^S. ^ ^]o] ^s. 

(e) rq^ll- RF cIlolE^-ofl ^7lSl^ ^11^ wis aIJ:^ ^5^^*Vfe ^^j] ; 

(g)^7l ol-^s-zi/c^^l^ #1^ X]^^ ^7] n-Sr^€ ^^<^1 -g- 

>lloi 
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S_L 



32 b 
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